Kentucky Department of Education - Course Standards

Course Standards
Course Code: 303091
Course Name: Integrated Science |
Grade Level: 9-12

Upon course completion students should be able to:

e HS-PS1-1. Use the periodic table as a model to predict the relative properties of elements
based on the patterns of electrons in the outermost energy level of atoms. [Clarification
Statement: Examples of properties that could be predicted from patterns could include
reactivity of metals, types of bonds formed, numbers of bonds formed, and reactions with
oxygen.] [Assessment Boundary: Assessment is limited to main group elements.
Assessment does not include quantitative understanding of ionization energy beyond
relative trends.]

e HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical
reaction based on the outermost electron states of atoms, trends in the periodic table, and
knowledge of the patterns of chemical properties. [Clarification Statement: Examples of
chemical reactions could include the reaction of sodium and chlorine, of carbon and
oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to
chemical reactions involving main group elements and combustion reactions.]

e HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure
of substances at the bulk scale to infer the strength of electrical forces between particles.
[Clarification Statement: Emphasis is on understanding the strengths of forces between
particles, and not on naming specific intermolecular forces (such as dipole-dipole).
Examples of particles could include ions, atoms, molecules, and networked materials
(such as graphite). Examples of bulk properties of substances could include the melting
point and boiling point, vapor pressure, and surface tension.] [Assessment Boundary:
Assessment does not include Raoult’s law calculations of vapor pressure.]

e HS-PS1-4. Develop a model to illustrate that the release or absorption of energy from a
chemical reaction system depends upon the changes in total bond energy. [Clarification
Statement: Emphasis is on the idea that a chemical reaction is a system that affects the
energy change. Examples of models could include molecular-level drawings and
diagrams of reactions, graphs showing the relative energies of reactants and products, and
representations showing energy is conserved.] [Assessment Boundary: Assessment does
not include calculating the total bond energy changes during a chemical reaction from the
bond energies of reactants and products.]

e HS-PS1-5. Apply scientific principles and evidence to provide an explanation about the
effects of changing the temperature or concentration of the reacting particles on the rate
at which a reaction occurs. [Clarification Statement: Emphasis is on student reasoning
that focuses on the number and energy of collisions between molecules.] [Assessment
Boundary: Assessment is limited to simple reactions in which there are only two
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reactants; evidence from temperature, concentration, and rate data; and qualitative
relationships between rate and temperature.]

e HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions
that would produce increased amounts of products at equilibrium.* [Clarification
Statement: Emphasis is on the application of Le Chatlier’s Principle and on refining
designs of chemical reaction systems, including descriptions of the connection between
changes made at the macroscopic level and what happens at the molecular level.
Examples of designs could include different ways to increase product formation
including adding reactants or removing products.] [Assessment Boundary: Assessment is
limited to specifying the change in only one variable at a time. Assessment does not
include calculating equilibrium constants and concentrations.]

e HS-PS1-7. Use mathematical representations to support the claim that atoms, and
therefore mass, are conserved during a chemical reaction. [Clarification Statement:
Emphasis is on using mathematical ideas to communicate the proportional relationships
between masses of atoms in the reactants and the products, and the translation of these
relationships to the macroscopic scale using the mole as the conversion from the atomic
to the macroscopic scale. Emphasis is on assessing students’ use of mathematical
thinking and not on memorization and rote application of problem-solving techniques.]
[Assessment Boundary: Assessment does not include complex chemical reactions.]

e HS-PS1-8. Develop models to illustrate the changes in the composition of the nucleus of
the atom and the energy released during the processes of fission, fusion, and radioactive
decay. [Clarification Statement: Emphasis is on simple qualitative models, such as
pictures or diagrams, and on the scale of energy released in nuclear processes relative to
other kinds of transformations.] [Assessment Boundary: Assessment does not include
guantitative calculation of energy released. Assessment is limited to alpha, beta, and
gamma radioactive decays.]

e HS-PS2-6. Communicate scientific and technical information about why the molecular-
level structure is important in the functioning of designed materials.* [Clarification
Statement: Emphasis is on the attractive and repulsive forces that determine the
functioning of the material. Examples could include why electrically conductive
materials are often made of metal, flexible but durable materials are made up of long
chained molecules, and pharmaceuticals are designed to interact with specific receptors.]
[Assessment Boundary: Assessment is limited to provided molecular structures of
specific designed materials.]

e HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA
determines the structure of proteins which carry out the essential functions of life through
systems of specialized cells. [Assessment Boundary: Assessment does not include
identification of specific cell or tissue types, whole body systems, specific protein
structures and functions, or the biochemistry of protein synthesis.]
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e HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of
interacting systems that provide specific functions within multicellular organisms.
[Clarification Statement: Emphasis is on functions at the organism system level such as
nutrient uptake, water delivery, and organism movement in response to neural stimuli.
An example of an interacting system could be an artery depending on the proper function
of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood
within the circulatory system.] [Assessment Boundary: Assessment does not include
interactions and functions at the molecular or chemical reaction level.]

e HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback
mechanisms maintain homeostasis. [Clarification Statement: Examples of investigations
could include heart rate response to exercise, stomate response to moisture and
temperature, and root development in response to water levels.] [Assessment Boundary:
Assessment does not include the cellular processes involved in the feedback mechanism.]

e HS-LS2-1. Use mathematical and/or computational representations to support
explanations of factors that affect carrying capacity of ecosystems at different scales.
[Clarification Statement: Emphasis is on quantitative analysis and comparison of the
relationships among interdependent factors including boundaries, resources, climate and
competition. Examples of mathematical comparisons could include

e graphs, charts, histograms, or population changes gathered from simulations or historical
data sets.] [Assessment Boundary: Assessment does not include deriving mathematical
equations to make comparisons.]

e HS-LS2-2. Use mathematical representations to support and revise explanations based on
evidence about factors affecting biodiversity and populations in ecosystems of different
scales. [Clarification Statement: Examples of mathematical representations include
finding the average, determining trends, and using graphical comparisons of multiple sets
of data.] [Assessment Boundary: Assessment is limited to provided data.]

e HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in
ecosystems maintain relatively consistent numbers and types of organisms in stable
conditions, but changing conditions may result in a new ecosystem. [Clarification
Statement: Examples of changes in ecosystem conditions could include modest biological
or physical changes, such as moderate hunting or a seasonal flood; and extreme changes,
such as volcanic eruption or sea level rise.]

e HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human
activities on the environment and biodiversity.* [Clarification Statement: Examples of
human activities can include urbanization, building dams, and dissemination of invasive
species.]

e HS-LS2-8. Evaluate the evidence for the role of group behavior on individual and
species’ chances to survive and reproduce. [Clarification Statement: Emphasis is on: (1)
distinguishing between group and individual behavior, (2) identifying evidence
supporting the outcomes of group behavior, and (3) developing logical and reasonable
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arguments based on evidence. Examples of group behaviors could include flocking,
schooling, herding, and cooperative behaviors such as hunting, migrating, and
swarming.]

e HS-LS4-6. Create or revise a simulation to test a solution to mitigate adverse impacts of
human activity on biodiversity.* [Clarification Statement: Emphasis is on designing
solutions for a proposed problem related to threatened or endangered species, or to
genetic variation of organisms for multiple species.]

e HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth’s
surface can create feedbacks that cause changes to other Earth systems. [Clarification
Statement: Examples should include climate feedbacks, such as how an increase in
greenhouse gases causes a rise in global temperatures that melts glacial ice, which
reduces the amount of sunlight reflected from Earth’s surface, increasing surface
temperatures and further reducing the amount of ice. Examples could also be taken from
other system interactions, such as how the loss of ground vegetation causes an increase in
water runoff and soil erosion; how dammed rivers increase groundwater recharge,
decrease sediment transport, and increase coastal erosion; or how the loss of wetlands
causes a decrease in local humidity that further reduces the wetland extent.]

e HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the
cycling of matter by thermal convection. [Clarification Statement: Emphasis is on both a
one-dimensional model of Earth, with radial layers determined by density, and a three-
dimensional model, which is controlled by mantle convection and the resulting plate
tectonics. Examples of evidence include maps of Earth’s three-dimensional structure
obtained from seismic waves, records of the rate of change of Earth’s magnetic field (as
constraints on convection in the outer core), and identification of the composition of
Earth’s layers from high-pressure laboratory experiments.]

e HS-ESS2-5. Plan and conduct an investigation of the properties of water and its effects
on Earth materials and surface processes. [Clarification Statement: Emphasis is on
mechanical and chemical investigations with water and a variety of solid materials to
provide the evidence for connections between the hydrologic cycle and system
interactions commonly known as the rock cycle. Examples of mechanical investigations
include stream transportation and deposition using a stream table, erosion using
variations in soil moisture content, or frost wedging by the expansion of water as it
freezes. Examples of chemical investigations include chemical weathering and
recrystallization (by testing the solubility of different materials) or melt generation (by
examining how water lowers the melting temperature of most solids).]

e HS-ESS2-6. Develop a quantitative model to describe the cycling of carbon among the
hydrosphere, atmosphere, geosphere, and biosphere. [Clarification Statement: Emphasis
is on modeling biogeochemical cycles that include the cycling of carbon through the
ocean, atmosphere, soil, and biosphere (including humans), providing the foundation for
living organisms.]
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e HS-ESS2-7. Construct an argument based on evidence about the simultaneous
coevolution of Earth systems and life on Earth. [Clarification Statement: Emphasis is on
the dynamic causes, effects, and feedbacks between the biosphere and Earth’s other
systems, whereby geoscience factors control the evolution of life, which in turn
continuously alters Earth’s surface. Examples of include how photosynthetic life altered
the atmosphere through the production of oxygen, which in turn increased weathering
rates and allowed for the evolution of animal life; how microbial life on land increased
the formation of soil, which in turn allowed for the evolution of land plants; or how the
evolution of corals created reefs that altered patterns of erosion and deposition along
coastlines and provided habitats for the evolution of new life forms.] [Assessment
Boundary: Assessment does not include a comprehensive understanding of the
mechanisms of how the biosphere interacts with all of Earth’s other systems.]

e HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative
criteria and constraints for solutions that account for societal needs and wants.

e HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into
smaller, more manageable problems that can be solved throughengineering.

e HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized
criteria and trade-offs that account for a range of constraints, including cost, safety,
reliability, and aesthetics, as well as possible social, cultural, and environmental impacts.

e HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a
complex real-world problem with numerous criteria and constraints on interactions within
and between systems relevant to the problem.

Standards marked with an asterisk (*) integrate traditional science content with engineering.

KDE:OTL:LP:KS:AE 11/2017 Page 5



	Course Standards
	Course Code: 303091
	Course Name: Integrated Science I
	Grade Level: 9-12
	Upon course completion students should be able to:

